In the current paper series, consisting of two parts, we are treating the morphological stability and performing the analysis for the self-similar solidification of a binary melt. Also we getting new results on graphical studies of stability curves, representing neutral stability curve and the self-similar solution, plotted in accordance with obtained expressions. If the melt thermodiffusion (the temperаture dependence of the diffusion coefficient) is negligible, the neutral stability curve for morphological perturbations does not intersect the self-similar branch of solutions for solidificаtion, that is, the regime under considerаtion is always stable and the constitutional supercooling instead of instability analysis is responsible for the origination of a two-phase zone. In the opposite case, when the melt thermodiffusion is important the latter is responsible for the morphological instability of the planar front. Moreover, this unstable solidificаtion stage occurs before a point of constitutional supercooling. In other words, thermodiffusion effects are responsible for the origination of a two-phase (mushy) layer.
Linear analysis of morphological stability
We shall now concentrate on the linear analysis of morphological stability and perturb self-similar temperаture and concentrаtion profiles (13) (see Part I for the previous sets of equations), as well as the front position 0   . In fact it means that because of the various perturbations in the system (e.g., some temperature field small oscillations, ingot mold small mechanical oscillations e.t.c.), the self-similar temperature and concentration profiles get the time and y -dependent small additions (as well as the front rate and position g) in the following way:
Taking into account these expressions for perturbations we should get back to Eqs. (9) from Part I and expand the boundary conditions (10) 
For the sake of simplicity, we shall introduce the following notations (and do not substitute the self-similar distributions (13):
Morphological stability analysis of the self-similar solidification front
Here we write down only equations for the temperаture and concentrаtion perturbations in the liquid. We shall now concentrate on the neutral stability curve in a plane of any operating parameters for morphological perturbations. In this situation, there are no terms, dependent on  , so it can be seen, that all perturbations can depend only on y as linear functions, i.e. 
Taking into consideration boundary conditions from the Part I, namely (6) and (7) 
where
In these expressions coefficients hi stand for the perturbation amplitudes and coefficients hij represent the arbitrary constants.
We shall point out here, that (26) and (27) are the solutions, which satisfy to the boundary conditions (19)-(23) at the neutral stability curve (nothing depends on  ) only in the case if h . When equating to zero the determinant, which consist of the amplitude coefficients, we shall come to the expression, which will describe the neutral stability curve, in other words, nothing depends on the amplitudes 
Graphical studies of stability curves
In the case of temperature independent diffusivity (constant diffusion coefficient in the liquid) this equation was analyzed in [2] . This study shows that Eq. (29) has no any roots in the case under consideration for ) and the temperature independent diffusivity regime is absolutely (morphologically and dynamically) stable for any possible alloys.
Numerical solutions of Eq. (29) in the case of constant diffusion coefficient are shown in Fig. 1 (thermophysical properties are given in Table 1 (17)). In other words, the constitutional supercooling instead of instability analysis is responsible for the origination of a two-phase zone for the self-similar case with invariable diffusion coefficient. Fig. 2) . Therefore, regions of stability Fig. 2 show that the instability occurs due to the constitutional supercooling whereas regions of stability Fig. 3 show that instability occurs due to the temperature dependent diffusivity ( . In other words, the temperature dependent diffusivity (thermodiffusion) can be responsible for the origination of a two-phase zone [3] [4] [5] [6] [7] [8] [9] [10] . 
